Investigation of transport mechanism of exendin-4 across Madin Darby canine kidney cell monolayers.
The purpose of this study was to investigate the transport mechanism of exendin-4 using Madin Darby canine kidney (MDCK) cell monolayer as an in vitro model of the human intestinal barrier. The roles of active and passive mechanisms of exendin-4 in the cell models were well studied and the corresponding contributions of the transcelluar and paracellular pathway to exendin-4 transport were also evaluated. Moreover, the apparent permeability coefficient (P(app)) values of exendin-4 were determined in the presence of chitosan, sodium decanoate and ethylenediaminetetraacetic acid (EDTA) to further confirm the relative transport mechanism and to evaluate their potential utility in future formulation design. The results revealed the low transport capacity of exendin-4 (P(app), 0.10±0.06×10(-6) cm/s). And exendin-4 transport across the cell models was time and concentration-dependence, direction and energy-independence, and similar to the passive transport marker. Drug efflux and active transport were not observed. In the presence of absorption enhancers, the P(app) value significantly increased up to 2.2-11.9 folds without apparent cytotoxicity, which is comparable to that of the paracellular transport marker. And the order of enhancement was to the effect of chitosan>EDTA>sodium decanoate, and the order of safety was sodium decanoate≈chitosan>EDTA. These findings demonstrated that exendin-4 transport across MDCK cell monolayer mainly by passive paracellular pathway, which agrees with the result of confocal laser scanning microscopy. And these absorption enhancers can be used as potential safe ingredients to improve oral efficacy of exendin-4.